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(54) CAPACITANCE TYPE FINGERPRINT SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a capacitance 
type fingerprint sensor capable of preventing 
electrostatic breakdown due to discharge, for example, 
of capacitance detection cells constituting the 
capacitance type fingerprint sensor from a finger, and a 
manufacturing method therefor. 
SOLUTION: This capacitance type fingerprint sensor 1 
has a plurality of capacitance detection cells detecting 
electrically the capacitance changed in accordance with 
the distances to the fingerprint, and recognizes the 
fingerprint based on the results of detection of each 
capacitance detection cell. In this case, a wire 11 as a 
conductive wire material giving reference potential for 
the fingerprint is stretched and provided by crossing a 
detection face 2a on which the capacitance detection cells are provided 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrostatic-capacity type fingerprint sensor which is the electrostatic-capacity type 
fingerprint sensor which has two or more eels for electrostatic-capacity detection which detect 
electrically the electrostatic capacity which changes according to the distance between fingerprints, and 
recognizes said fingerprint based on the detection result of each of said eel for electrostatic detection and 
by which the conductive wire rod which gives a reference potential to said fingerprint is ****(ed) by 
crossing the detection side in which two or more of said eels for electrostatic-capacity detection were 
prepared. 

[Claim 2] Said wire rod is an electrostatic-capacity type fingerprint sensor according to claim 1 in 
contact with said detection side. 

[Claim 3] Said wire rod is an electrostatic-capacity type fingerprint sensor according to claim 1 currently 
isolated from said detection side. 

[Claim 4] It is the electrostatic-capacity type fingerprint sensor according to claim 1 by which it has the 
semiconductor chip with which said two or more eels for electrostatic-capacity detection were formed, 
the attachment component which has the conductivity holding said semiconductor chip, and the package 
member which covers said semiconductor chip and attachment component where the detection side of 
said semiconductor chip is exposed, and is fixed, and the both ends of said wire rod are being fixed by 
said package member to said semiconductor chip. 

[Claim 5] Said package member is an electrostatic-capacity type fingerprint sensor according to claim 3 
which consists of a resin ingredient. 

[Claim 6] Said wire rod is an electrostatic-capacity type fingerprint sensor according to claim 4 
electrically connected with said attachment component through the inside of said package member. 
[Claim 7] It is the electrostatic-capacity type fingerprint sensor according to claim 6 by which it has the 
electrode for reference potentials which was prepared so that a part might project from the package 
member concerned in said package member, and which is connected to a reference potential, and said 
electrode for reference potentials is connected with said attachment component by the conductive 
ingredient. 

[Claim 8] It is the electrostatic-capacity type fingerprint sensor according to claim 4 by which the 
spacing member for holding in the location which isolates said wire rod in a predetermined distance 
from the detection side concerned is prepared in the detection side side of said semiconductor chip, and 
said wire rod is being fixed by said package member on said spacing member. 

[Claim 9] Said spacing member is an electrostatic-capacity type fingerprint sensor according to claim 7 
which consists of the same ingredient as said package member. 

[Claim 10] Said wire rod is an electrostatic-capacity type fingerprint sensor according to claim 1 which 
consists of a carbon fiber. 

[Claim 1 1] Said eel for electrostatic-capacity detection is an electrostatic-capacity type fingerprint 
sensor according to claim 1 which has an electrode for detection, and the insulating protective coat of 
the predetermined thickness which covers said electrode for detection. 
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[Claim 12] It is the electrostatic-capacity type fingerprint sensor according to claim 1 by which it has 
further the digital disposal circuit which processes the detecting signal of said eel for electrostatic- 
capacity detection, and specifies said fingerprint, and said wire rod crosses said digital disposal circuit, 
or said wire rod processes specifically the detecting signal of the eel for electrostatic-capacity detection 
which passes through near. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrostatic-capacity type fingerprint sensor and its 

manufacture approach for specifying a fingerprint. 

[0002] 

[Description of the Prior Art] for example, the fingerprint authentication system used for close leaving 
management etc. - him, such as a security system on a computer network, a personal digital assistant, 
and an IC card, ~ it is beginning to be applied also as an authentication tool. In the above-mentioned 
fingerprint authentication system, the electrostatic-capacity type fingerprint sensor is developed as a 
fingerprint sensor for recognizing a fingerprint. An electrostatic-capacity type fingerprint sensor detects 
electrically the electrostatic capacity which gives a reference potential to a finger and is formed between 
this reference potential and the electrode in a fingerprint sensor. According to the irregularity of a 
fingerprint, the distance of a reference potential and an electrode changes and electrostatic capacity 
changes. The crest of a fingerprint is specified by taking out electrically change of the electrostatic 
capacity corresponding to the irregularity of this fingerprint. 
[0003] 

[Problem(s) to be Solved by the Invention] Here, drawing 10 is the top view showing an example of the 
structure of the above-mentioned electrostatic-capacity type fingerprint sensor, and drawing 1 1 is the 
sectional view showing an example of the structure of the above-mentioned electrostatic-capacity type 
fingerprint sensor. As shown in drawing 10 , the electrostatic-capacity type fingerprint sensor 101 has 
two or more electrodes 102 for electrostatic-capacity detection arranged in the shape of a matrix, and the 
electrostatic-capacity detector cell is constituted by each electrode 102 for electrostatic-capacity 
detection. Moreover, on the electrode 102 for electrostatic-capacity detection, as shown in drawing 1 1 , 
the insulating protective coat 103 is covered. By the electrostatic-capacity type fingerprint sensor 101 of 
the above-mentioned structure, in order to make a finger into a reference potential recognizing a 
fingerprint, for example, as shown in drawing 12 , the reference potential electrode 105 was arranged 
near the detection side 101a of the electrostatic-capacity type fingerprint sensor 101, and the reference 
potential is given to Finger F. However, before the body tended to be electrified and the reference 
potential electrode 105 gave the reference potential to Finger F, discharge may occur between Finger F 
and the electrostatic-capacity type fingerprint sensor 101, and dielectric breakdown of the protective 
coat 103 grade of the electrostatic-capacity detector cell of the electrostatic-capacity type fingerprint 
sensor 101 might be carried out by this. 

[0004] This invention is made in view of the problem mentioned above, and aims at offering the 
electrostatic-capacity type fingerprint sensor which can control the electrostatic discharge by the 
discharge from a finger etc. of the eel for electrostatic-capacity detection which constitutes an 
electrostatic-capacity type fingerprint sensor. 
[0005] 

[Means for Solving the Problem] This invention has two or more eels for electrostatic-capacity detection 
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which detect electrically the electrostatic capacity which changes according to the distance between 

fingerprints, and it is an electrostatic-capacity type fingerprint sensor which recognizes said fingerprint 

based on the detection result of each of said eel for electrostatic detection, and the conductive wire rod 

which gives a reference potential to said fingerprint crosses the detection side in which said two or more 

eels for electrostatic-capacity detection were prepared, and it is ****(ed). 

[0006] Said wire rod touches said detection side. 

[0007] Said wire rod is being isolated from said detection side. 

[0008] It has the semiconductor chip with which said two or more eels for electrostatic-capacity 
detection were formed, the attachment component which has the conductivity holding said 
semiconductor chip, and the package member which covers said semiconductor chip and attachment 
component where the detection side of said semiconductor chip is exposed, and is fixed, and the both 
ends of said wire rod are being fixed by said package member to said semiconductor chip. 
[0009] Said package member consists of a resin ingredient. 

[0010] Said wire rod is electrically connected with said attachment component through the inside of said 
package member. 

[001 1] It has the electrode for reference potentials which was prepared so that a part might project from 
the package member concerned in said package member and which is connected to a reference potential, 
and said electrode for reference potentials is connected with said attachment component by the 
conductive ingredient. 

[0012] The spacing member for holding in the location which isolates said wire rod in a predetermined 

distance from the detection side concerned is prepared in the detection side side of said chip, and said 

wire rod is being fixed by said package member on said spacing member. 

[0013] Said spacing member consists of the same ingredient as said package member. 

[0014] Said wire rod consists of a carbon fiber. 

[0015] Said eel for electrostatic-capacity detection has an electrode for detection, and the insulating 
protective coat of the predetermined thickness which covers said electrode for detection. 
[0016] It has further the digital disposal circuit which processes the detecting signal of said eel for 
electrostatic-capacity detection, and specifies said fingerprint, and said wire rod crosses said digital 
disposal circuit, or said wire rod processes specifically the detecting signal of the eel for electrostatic- 
capacity detection which passes through near. 

[0017] In this invention, the wire rod which has the conductivity which gives a reference potential to a 
fingerprint so that it may cross to the control surface which detects a fingerprint is ****(ed). If a finger 
is pressed against a control surface, in order that a finger may contact a wire rod certainly, even if the 
discharge from a finger occurs, static electricity will escape through a wire rod. For this reason, it is 
controlled that the eel for electrostatic-capacity detection is destroyed by discharge. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

1st operation gestalt drawing 1 is the sectional view showing the structure of 1 operation gestalt of the 
electrostatic-capacity type fingerprint sensor of this invention, drawing 2 is the sectional view showing 
the structure of the eel for electrostatic-capacity detection, and drawing 3 is the top view showing the 
structure by the side of the detection side of a semiconductor chip. As shown in drawing 1 - drawing 3 , 
the electrostatic-capacity type fingerprint sensor 1 concerning this operation gestalt has a semiconductor 
chip 2, a die pad 41, the package member 31, a wire 11, and an earth electrode 45. 
[0019] Two or more eels 3 for electrostatic-capacity detection for a semiconductor chip 2 to detect a 
fingerprint, as shown in drawing 3 are formed in the shape of a matrix. A semiconductor chip 2 is 2 
several cm, for example. It has the area of extent, and the eel 2 for electrostatic-capacity detection is 
formed by the order of tens of thousands - 100,000 numbers in this area, for example, it is arranged at 
intervals of several micrometers - dozens of micrometers. As shown in drawing 3 , the eel 3 for 
electrostatic-capacity detection has the electrode 21 which consists of a conductive ingredient formed on 
the insulating layer 20, and these electrodes 21 are covered with the protective coat 22 which consists of 
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a dielectric. In addition, the maximum front face of a protective coat 22 is the above-mentioned 
detection side 2a. The electrode 21 of the eel 3 for electrostatic-capacity detection is formed from 
metallic materials, such as aluminum, and die length of one side is formed in dozens of micrometers. A 
protective coat 22 is SiN and Si02. It is the film with a thickness of several micrometers used as a base 
material. 

[0020] the formation approach of the eel 3 for electrostatic-capacity detection - for example, a semi- 
conductor substrates top, such as a silicon substrate, - at least - an insulating layer - minding - for 
example, CVD (Chemical Vapour Deposition) - the conductive layer which consists of a metallic 
material using law etc. is formed, patterning is carried out using the usual photolithography technique, 
an electrode 21 is formed, and a protective coat 22 is made to deposit in predetermined thickness so that 
an electrode 21 may be covered 

[0021] The die pad 41 holds the semiconductor chip 2 through a binder. A die pad 41 is a plate which 

consists of a metallic material which has conductivity, such as copper and aluminum. 

[0022] The package member 31 is formed so that a semiconductor chip 2 and a die pad 4 may be 

covered, and it is fixing the semiconductor chip 2 and the die pad 4. Moreover, the package member 3 1 

is formed from the resin ingredient used for the package of the usual semiconductor device. Moreover, 

the package member 31 has opening 3a so that detection side 2a of a semiconductor chip 2 may be 

exposed. 

[0023] Although a wire 1 1 is a wire rod which has conductivity, for example, wire rods, such as a 
stainless steel wire, can be used for it, with this operation gestalt, a carbon fiber is used for it from a 
viewpoint on reinforcement. As a wire 11 crosses detection side 2a, and is ****(ed), where detection 
side 2a of a semiconductor chip 2 is contacted, for example, shown in drawing 3 , it is prepared so that 
the eel 3 for electrostatic-capacity detection arranged in the same direction as shown by hatching may be 
crossed. Moreover, for example, as shown in drawing 4 , you may prepare so that between each eel 3 for 
electrostatic-capacity detection arranged in the same direction may be crossed. The both ends of a wire 
1 1 are being fixed in one in the package member 31 to the semiconductor chip 2, as shown in drawing 
1 . 

[0024] It connected with the front face of a die pad 41, and the wire 1 1 and the die pad 41 have flowed 
through end section 1 la of a wire 1 1 electrically. 

[0025] It is fixed in the package member 31, and the earth electrode 45 is formed so that a part may 
project from the package member 3 1 . The earth electrode 45 is electrically connected with the die pad 
41 by the conductive members 43, such as a gold streak and an aluminum wire. The conductive member 
43 exists in the package member 3 1 . 

[0026] Drawing 5 is the mimetic diagram showing the electric configuration of the electrostatic-capacity 
type fingerprint sensor 1 concerning this operation gestalt. As shown in drawing 5 , the electrode 21 of 
each eel 3 for electrostatic-capacity detection is connected to the digital disposal circuit 51 through the 
transistor 40 which functions as a switch. The gate of the transistor 40 connected to the eel 3 for 
electrostatic-capacity detection located in a line with the same line among the eels 3 for electrostatic- 
capacity detection arranged in the shape of a matrix is connected to the selection line WL. A digital 
disposal circuit 51 is a circuit which specifies the image of the fingerprint of Finger F based on the 
detecting signal which each eel 3 for electrostatic-capacity detection detected. 

[0027] Here, the detection principle of the fingerprint of the electrostatic-capacity type fingerprint sensor 
1 is explained. As shown in drawing 6 , the electrode 21 of each eel 4 for electrostatic-capacity detection 
is connected to the selection line BL of the direction of a train through a transistor 40, and the gate of a 
transistor 40 is connected to the selection line WL of a line writing direction. When the finger F which 
gave the reference potential is located in the location of distance d from an electrode 21, the electrostatic 
capacity Cs between an electrode 21 and Finger F is expressed by the degree type (1). In addition, 
epsilon 0 It is the dielectric constant of air, epsilon is the dielectric constant of the protective coat 22 on 
an electrode 21, and S is the area of an electrode 21. 
[0028] Cs=epsilon-epsilon 0 and S/d - (1) 

[0029] Therefore, in the condition of not making Finger F countering the electrode 21 of the 
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electrostatic-capacity type fingerprint sensor 1, the distance d of an electrode 21 and Finger F becomes 
infinite, and the electrostatic capacity Cs on an electrode 21 is set to 0. 

[0030] When the electrode 21 of the electrostatic-capacity type fingerprint sensor 1 is made to approach 
where a reference potential E is given to Finger F as shown in drawing 7 , the distance d of Electrodes 
21a and 21b and Finger F changes like dl and d2 with irregularity of the fingerprint which Finger F has, 
respectively. If the selection line BL is precharged on the predetermined electrical potential difference 
Vcc, an electrical potential difference is impressed to the selection line WL at this time and a transistor 
40 is turned on, the charge according to the electrostatic capacity Cs determined with distance dl and d2 
will be accumulated in each electrodes 21a and 21b, and the potential of the selection line BL will 
change according to the amount of these charges. Potential variation deltaV of the selection line BL is 
expressed with a degree type (2) when parasitic capacitance of the selection line BL is set to Cb. 
[0031] 

deltaV= {Cs/(Cb+Cs)} Vcc - (2) 

[0032] Potential variation deltaV is an amount according to the electrostatic capacity Cs determined with 
the distance d of an electrode 21 and Finger F, and can specify the concave convex voice of the 
fingerprint which Finger F has by reading to the digital disposal circuit 51 which described above 
potential variation deltaV of the selection line BL in each eel 2 for electrostatic-capacity detection. 
[0033] Next, an example of fingerprint detection actuation of the electrostatic-capacity type fingerprint 
sensor 1 of the above-mentioned configuration is explained. For example, the finger F contacted in the 
electrostatic-capacity type fingerprint sensor 1 is charged, and before giving a reference potential E to 
Finger F, the case where it discharges towards the electrostatic-capacity type fingerprint sensor 1 from 
Finger F is considered. In addition, the earth electrode 45 of the electrostatic-capacity type fingerprint 
sensor 1 shall be grounded. Since the wire 1 1 will cross on detection side 2a if Finger F is contacted to 
detection side 2a of a semiconductor chip 2 as shown in drawing 8 , Finger F is contact ****** certainly 
on a wire 11. The touch-down potential which is a reference potential is given to Finger F by this. If the 
body is charged and it discharges from Finger F when Finger F is brought close to detection side 2a of a 
semiconductor chip 2, the discharge current will flow on a wire 1 1 and will be led to the earth electrode 
45 grounded through the die pad 41 and the conductive member 43. For this reason, it is controlled that 
the protective coat 22 grade which the discharge current does not flow directly in the eel 3 for 
electrostatic-capacity detection, and the eel 3 for electrostatic-capacity detection has by discharge carries 
out dielectric breakdown. As mentioned above, according to this operation gestalt, the eel 3 for 
electrostatic-capacity detection becomes that it is hard to be destroyed even if discharge arises from 
Finger F by having formed the wire 1 1 which has conductivity on detection side 2a in which two or 
more eels 3 for electrostatic-capacity detection were formed. 

[0034] Here, in order that Finger F may contact a wire 1 1 where Finger F is contacted to detection side 
2a of a semiconductor chip 2 as shown in drawing 8 , Finger F deforms in this surface of action. For this 
reason, the insensible field R which cannot detect a fingerprint occurs in the field which deformed 
Finger F. For example, when it prepares so that the eel 3 for electrostatic-capacity detection which 
arranges a wire 1 1 in the same direction may be crossed as shown in drawing 3 , each eel 3 for 
electrostatic-capacity detection on a par with the single tier shown by hatching in drawing 3 will be 
located in an insensible field R. Moreover, as shown in drawing 4 , when a wire 1 1 is formed between 
the eels 3 for electrostatic-capacity detection arranged in the same direction, each eel 3 for electrostatic- 
capacity detection of two adjacent trains shown by hatching in drawing 4 will be located in an insensible 
field R. 

[0035] The eel 3 for electrostatic-capacity detection located in an insensible field R is beforehand 
specified according to arrangement of a wire 1 1 in the assembly phase of the electrostatic-capacity type 
fingerprint sensor 1 . For this reason, with this operation gestalt, the detecting signal of the eel 3 for 
electrostatic-capacity detection located in an insensible field R by the digital disposal circuit 51 is 
processed specifically, for example. Specifically, a digital disposal circuit 51 can be considered as the 
configuration which does not use the detecting signal of the eel 3 for electrostatic-capacity detection 
located in an insensible field R for specification of a fingerprint. In this case, the overview of a 
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fingerprint can be specified by making a different location to detection side 2a of a semiconductor chip 2 
carry out multiple-times contact of the finger F, and compounding the data obtained by detection of 
multiple times. Or the algorithm which processes specially the detecting signal of the eel 3 for 
electrostatic-capacity detection located in an insensible field R is prepared beforehand, and it is also 
possible to specify the overview of a fingerprint by complementing the detecting signal of the eel 3 for 
electrostatic-capacity detection located in an insensible field R with this algorithm. 
[0036] 2nd operation gestalt drawing 9 is the sectional view showing the structure of 1 operation gestalt 
of the electrostatic-capacity type fingerprint sensor of this invention. In addition, the same sign shows 
the same component as the 1st operation gestalt mentioned above among the components of the 
electrostatic-capacity type fingerprint sensor 201 shown in drawing 9 . A different point of the 
electrostatic-capacity type fingerprint sensor 201 concerning this operation gestalt and the electrostatic- 
capacity type fingerprint sensor 1 concerning the 1st operation gestalt is a point which the wire 1 1 is 
isolating in detection side 2a of a semiconductor chip 2, and the predetermined distance delta by the 
electrostatic-capacity type fingerprint sensor 201 . 

[0037] That is, by the electrostatic-capacity type fingerprint sensor 201, two or more spacing members 
46 of height delta are formed on the semiconductor chip 2, and a wire 1 1 is ****(ed) on a spacing 
member 46, and is being fixed to the package member 31 and one. A spacing member 46 can be formed 
with the same resin ingredient as the package member 31. 

[0038] With this operation gestalt, if Finger F is brought close to detection side 2a of a semiconductor 
chip 2 by considering as such a configuration, since it is near, even if the wire 1 1 discharges from Finger 
F with Finger F rather than detection side 2a of a semiconductor chip 2, the discharge current is certainly 
led to a wire 11, and can prevent certainly the electrostatic discharge of the eel for electrostatic-capacity 
detection formed in the semiconductor chip 2. 
[0039] 

[Effect of the Invention] According to this invention, even if there is discharge from a finger by having 
prepared the wire which gives a reference potential, the electrostatic discharge of the eel for 
electrostatic-capacity detection can be certainly prevented, so that the detection side of an electrostatic- 
capacity type fingerprint sensor may be crossed, and a reference potential can be given to a finger. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the configuration of 1 operation gestalt of the electrostatic- 
capacity type fingerprint sensor concerning this invention. 

[Drawing 2] It is the sectional view showing the structure of the eel for electrostatic-capacity detection. 
[Drawing 3] It is the top view showing the structure by the side of the detection side of a semiconductor 
chip. 

[Drawing 4] It is the top view showing other examples of structure by the side of the detection side of a 
semiconductor chip. 

[Drawing 5] It is the mimetic diagram showing the electric configuration of the electrostatic-capacity 
type fingerprint sensor 1 . 

[Drawing 6] It is the top view showing an example of the structure of an electrostatic-capacity type 
fingerprint sensor. 

[Drawing 7] It is drawing for explaining the detection principle of an electrostatic-capacity type 
fingerprint sensor. 

[Drawing 8] It is drawing showing the condition of having made Finger F approaching detection side 2a 
of the semiconductor chip 2 of the electrostatic-capacity type fingerprint sensor 1. It is the sectional 
view showing an example of the structure of an electrostatic-capacity type fingerprint sensor. 
[Drawing 9] It is the sectional view showing the configuration of other operation gestalten of the 
electrostatic-capacity type fingerprint sensor concerning this invention. 

[Drawing 10] It is the top view showing an example of the structure of an electrostatic-capacity type 
fingerprint sensor. 

[Drawing 11] It is the sectional view showing an example of the structure of the electrostatic-capacity 
type fingerprint sensor of drawing 10 . 

[Drawing 12] In case a finger is contacted in an electrostatic-capacity type fingerprint sensor, it is 
drawing showing signs that a reference potential is given to a finger. 
[Description of Notations] 

1 [ - The eel for electrostatic-capacity detection, 1 1 / - A wire, 31 / - A package member, 43 / - A 
conductive member, 45 / - An earth electrode, 21 / - An electrode, 22 / - A protective coat, 41 / - Die 
pad. ] - An electrostatic-capacity type fingerprint sensor, 2 - A semiconductor chip, 2a - A detection 
side, 3 
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DRAWINGS 



[Drawing 3] 
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[Drawing 8] 
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[Drawing 9] 
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(c^1-J; 5 »<oi*IR 1 0 3 ^teS^ixT^ 
s„ ±fa«jtco#«^4S;itgi:-irvf- 1 0 im JiiK 

1 2 fc^-f-J; 5 »*»»5S3gtt-fe>-!H 0 lco^W 

noia cia^ics^mtem^ 1 0 5 sria^: lth f 

tcSSpm^Srf+^LTV^So Ld»Ua!c*6, Affl±»« 

^^^t>*^i-<, v$F\c&wm&'mmio5Kj:^xm 

0 1 b<DfflX~Mcn&&tk-t?>Zb&ib>0. rixtcio 

40 t, ^m^ftsjta-fr^-^ 1 0 1 <D%>m®mmtti±>i><D 

[0 0 04] ±jjfi UfcH)Hfc«*-Ci$nfc 

SrSWti-So 
[0 0 0 5] 

50 ©»****iijffl-fe^sr5firL v «rta#»m«iaiffl-feA'© 
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[ooo6] mmmm-i. «nB»Hjffi^Sf»uT^i 0 

[0 0 0 7] «fi£i&g#{4, WE^WB^bfKPS LTio 
a. 

[0 00 8] ttCflWo|MW*ttUlJl**#»J*&tt 

[0 0 0 9] IWE^y^-^aWtt, «HBtmd»fe* 
5. 

[ooio] MEIfttttt, HB^y^-sWWtlo 
[0 0 11] mm'*iy<r-i?mt\c-m*%&'<'ylr- 

mnmtmz x o -r t ssk $ tux ^ § 0 

[ooi2] mm^y^nmm^m^ mmmu*^ 

^- 9-%m±lz.MB'< y v-- &ffitic 4 o T@sg $ fix 
[0 0 13] flflE^-f-ffiWHu BfrtB^s/y-ygBW 
[0 0 14] ffiG|R#tt, *-#y77^^?>45. 

[ooi5] WEIMgSStfeWffl-tr/Hi, ^WfflSffi 
[0 0 16] fitflB#m^4«ltbffl-lr/KD^ffl{a^-Sr«i3S 

em-g-*yaiE]i&rt: v mmmmmmz. & 51^14, mta 

[0 0 17] *Stt4r*liJi-S*36iifc*«J 
[0 0 18] 

% i s ism® 



4 

5t**-MWBBlT?*> 9 , @3(4#^&^;y:/o9:&fcbffifiiJ 
oflUtSr^fTBBI-CfcS. H 1 ~B 3 Jc^fJ: 5 
*3»»IBK:«5ft*l«3fitttyt l tt, *»«Ef- 

[0019] 2 Ht, El 3 (c*i-«t 0 ic, ft 

IS:Sr«ia-f-5fc«)<D«gcro#«^l:tfeWffl-fe/P3*w h 

wMHS-egag&tv-CvS. Ill 3 IcjjvTi 5 
^li5ffl-fe/P3«, iti2 0±l^^$tvfc*m*f^ 
*»fe45««2 1S:*L-C*J9, ift?>«&2 1 (4gltt 

2 2 0*^S^S±IEc0^tilB2 a 
41&|i}ffl-fc>'l'3<£>®£2 1 14, fciilf, T/l^=<7A 

20 *.|4\ ^+MmlC^fig$^TI/'>5o »S)f2 2(j: > fci 
xji, S i N^S i 0 2 SrSWt-t-6ff$*<imOi|-e 

[0 0 2 0] #«3S*tftWffl-fe/P3©?gj«*jfeB:, fct 

lf$:?>LT, fcirxlJ, CVD (Chemical Vapour Depos 

ition)m^zm^x&mtfm*bte&mnm*MF&L, 

T*ffi2 1 SrJgjfcU «^2 l«r««H-5J:5fc, 
BH2 2 £0r£»MJi:T**£« 

30 [0 0 2 1] K4 114, ¥^f L 3'7 P 2^, fc 

14, M, T/i'$ = ^A«jE©*«ttSr*-J-5A 

[0 0 2 2] /^'T-yWaill, ^^y7 P 2ir 

jfjfy<y K4Sr«S-TSJ:5f-^$tbT*5 9, 

A<y^r-^att3 1(4, y 7 2 <D#m& 

40 2 a*S®ttl-r5J:5«-, 5BPSP3 afc^fLTl^So 
[0 0 2 3] !7Y+1 1»4, #mt*^*-r5HWT'fe 
t>, fctx(4, *^^uxv-j^<r>Wt.tt*m^Z>^t 
*Hii^«gT'(4, 3ft*±©*J^*»b*-# 
V^r^^^rffl^-S,, !7^-ViU4, ^#^s'7 0 2(?D 
«WS2 a{C^Lfc«JgT^tbffi2 a Sr«KDoTft3R 

so -trvw3or B 15:^-rsJ; 9(-tS!i4Tt4^„ !7-ftll 
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[0 0 2 4] P-fir 1 1 a (4, ^-f/V K 

4 1©»M$ix, !M-\ri 1 i*V^s> K4 1 t 

10 0 2 5] «ifi«;}l4 5J4. i?fflt 3 1 

y K4 1 fc**«Jte«tt$*b-0*S. «SttgW4 3 
<4. ^ytr-VWtiS irtt-#£-f5„ 
[0 0 2 6] El 5 »4. *fgfi^ffitcffi*lim*3£tttt 
•fey* 1 ©«««rt»^Sr*-t-«S;B|-C*>S. 0 5 \C7F-t 
£o\C, #»«S*5ttfflffl-fe/i'3 0««2 114, 

[0027] r w x\ &m,®mx,m®:± >v 1 
femmmc~o\,^xmw-rz„ metc&tasK* 

^*^ttlffl-tr/u-4ro*@2 1«, h7^^4 0S:^ 

(ov-htzft%m<omftmfL\c&ffi£ixx^z> e mm 

tM2 1 i:JgFi:©W©»*«J:C stt, *5£ 
(l) \z&-oxmztiZ>« £o li^lwitft* 
*>0» £ l±®S2 i±ro§»2 2wsia;*-c*$><9, S 

[0028] C s = £ • £ 0 • S/d — (1) . 

[0 0 2 9] LfcyJSoT, tim^J;^Ji$:-tr^lJ-l<Dffl; 
fi2 l»CfSF£*t|Sj$#fctv|fcj$-ett:, WM2 1 irf&F 
iroK«td(4»g*i:&?K ««2 l±QfMt$ftc s 
14 0 fc&5 0 

[0 0 3 0] [§l7lc^-rj;^{c, *Fte«flMHfcE«:$- 

}©Fw*-t-s}iiis:wiHia(cj:oT, mm2 1 

a, 2 1 b b&Fk<Dm&dtt, ZtlZftld 1, d2© 

-e^yf^-^u mymv/L^wizmnLxhyy 

i?x*4 0**yfZ>t. &nfe2 1 a, 2 1 b MI4B£ 
fffidl, d 2fc:.fco-«feJ£3*t.5»*S*C s loSDfc 

BLroMM^Cbitst, (2) 

[0 0 3 1] 

4V=(Cs/(Cb + Cs) 1 Vcc -(2) 



6 

[0 0 3 2] IftttiiVlJ, W&2 1 tmFt«75Sg 

lftdtJ:o-c*£$ii4#««l:C s \cfccitmxh 
9, ##«»**Ulffl-feA'2fc*irt5aWMRBL©tt{t 

a v£_bfia Lfcif ^smsg 5 1 izmz-td-tz. h 
x\ %F(D%i-zmm<Dw&yiw>z¥ffe-fz>z.t&x% 

[0033] iMm&nmtmm&m&t^v 1 
<Dm®WimW)ft<o-mc<>^xmwi-z><, fcan » 

*S*5£Jtit$:-tr Vf - 1 icmk mtZtZ F UT*3 
io o, »FfcSflS«ffiESr4-it5lWrk:*BF*^»««»S; 

t>Wti-5. @8(^^1-J;9lc, jtFSr^^y7°2 
W#ittiS2 a ^g^itSi:, ^l±JE2 a Ji(Ctt!7^-V 
1 liWflWrL-Cm&W-T?, fllFHt!7W-Vl 

rtbtCioT, mFiUt&WWfiLXhZ&M 
W!Ltfitt4-£tl&. jtFSr^^^y2ro^Ub®2 a 

20 Vmn&Utt4 3 &il £TS9ft3*lfc8Hfimtt4 5 Iz'M 

r. «±w<t5ic, *ia©gtBte.fc*i 

«*«wffl-tr 3 teflt f a> btmit*. cx h&M zniz 

< <fc5. 

[0 0 3 4] ^rt, III 8 (C^ Lit i 9 fc, ^mWf-y 
30 ^2W^tilS2 atc^F4:^fi4$iirfc«|g-C«, 

1 UcStt-t-Sfcfc, r©»»»|E-T?ttiBFtt:* 
^•TSo w<0fcJ& v «F#«JBL;fc««Ttt\ fgttfrtfl 

(4. 03^LfcJ;5fc, 57^-^1 lSrPI— *(6jlcBB?iJ 

tc»4, El 3 {CtS^-C^ y^V^t?*"*— ?iJ{^^«-#« 

?>„ ifc, IH4(c:*tfcJ;5«c, y-f-V-1 1 SrlU— 
Kga^iJ-f S»«Sf 41ftttJffl-feA' 3 ©raic^ttfcm^f- 
40 «, 04ii*3V^T:^3'5 L ^^T-*-t-P'P'a-5 2^lJW## 

So 

[0 0 3 5] ^^Rlc{tg-r5#a$4^Ulffl1r^ 
3 {4, #«&45J3&tt-fe 1 oa*4fCSHfK*Jlf^-C 
5?-ftl lOgBfit^LT^fe^^tbT^So ^Wfc 
», *IUteg*-ei4, fci^Jf, flHHQ&Iollg 5 lt^ 

. 3§5 u4, ^mmR\^mt^mmmmmm±^3 
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fc «fc o T^«RI;filt5#iti^Hii1r;u 3 © 

[oo3 6] mzmimm 

«3SSr*i-»rffiBa-e*)S. fc*s» H 9 lc*-*-#««»S; 
Jilfc-fe yf2 0i ©«/&gSt© 5 *>, ±ft Ufcfg l ©H 
ife^lS i Pl-rofiSfS^ifffcoi^T «(r1-(D^-§-T'^ LT 
<^S. ***»*fc«S»«*»iC»tt*V-!*-2 0 1 t 

m i omimmc&z>&m.®mjm&-t w 1 1 

ZMtt, WWMM.^m^(.±^2 0 lt?!4, iM-tl l 
^^^■ S /7 p 2 0«||±J3d2 a £3r£©E«f 6 TllfPg L 

[ 0 0 3 7 J -r&*>*>, #«S*^:jtiKir 20 It* 

[oo3 8]*»itii, zomtm&k-rzz. 

TlKi, *#*fj'72©tl(M2 a it) 'bP'f'-V 1 
[0 0 3 9] 

©tl W® £$«J S «t b (cSHHtCfc* # * 5 17 ir 
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[H3i®ffi¥&tt9i] 

Ha 1 ] *&m\mz»9Mm#&&±i'-9-v>-mim 
5. 

[EI 3 ] 2N«*^ s/ ^©tttBiBfl||©«3t**f TiBH-C 
[04] y r©ttffliii«©te©«3g«Sr*-rsp 

[15] MStaHtttyf 1 

[0 7] #«Sf»SI3Bttfe^©4)|fflIBtfflS:RW-f5*: 
«>©0T*fc3„ 
[08] »m*»*«lR*^lM©^fl:^y-^2©* 
20 tbffi2 afcftFSrjaSS-BrfcttHSr^-rH-efcSo »M 

[0 9] **Wfc«S#«3ft5^tMr:^©tt©3SJ6 
[010] #«*»*»tt*>'*©«3t©-«S:*r¥ 
[0ll]0l 0©#«S*a3Btt*viJ-oHI5t©-« 
[01 2] WmSiiCl^fe^tCilSrSWS-erSK 

1 2-*NW**-y^. 2a- 

ttttie. 3-#ms*«itnffl-fe/K n-wt, 31 

tf, 2 1-tfi, 2 2-HHUt. 4 1-WyK. 




»> 
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